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Developing a Strategic Lake Monitoring Plan using NHDPlus,  
 ArcGIS, and     Python  

In defining reference sites across Idaho, we intended to recognize overarching land use intensity and to use such intensity to set reference criteria as well as  target water bodies for potential monitoring in the future.  Land use 
analysis (GIS) in  the catchments of each site was used to assign all portions of the catchments into broad land use categories.   To simplify interpretation of the land uses, multiple (16) categories were agglomerated by similar 
stressor intensities and through calculation of a landscape disturbance index (LDI).  The LDI is similar to the one introduced by Brown and Vivas (2005), in which numeric degrees  of stressor intensity were assigned to each land 
use category and then a weighted index was calculated  for each catchment.  The disturbance ranks  specific to this data set were assigned using professional judgment.  The LDI is the average disturbance rank weighted by the 
percent coverage of each land use category in the catchments.  Additional requirements for the development of the LDI included water bodies not fully contained in Roadless or Wilderness  areas, with a surface area of more 
than 0.04 km² and less than  50 km². 
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US Census Population Centroids , EPA NPDES Locations, EPA/USGS  
NHDPlus 100k Hydrography & Reach Catchments, ESRI Roads/Streets (100k) 
 

ArcGIS, the Utility Network Analyst Toolbar, & Spatial 
Analyst 

Python 

 
Processing 

Find Upstream Accumulation Catchment 

Select Reach 
Catchments 

• User Adds Edge Flag Tool to  Lake  inlet(s) 

• Find Upstream Accumulation 

Dissolve Selected 
Catchments 

• Copy/Paste COMID into LDI Python toolbox 

• Run Python Tool – Selects & Dissolves Catchments 

Run GeoProcessing 
Tools 

• Clips NLCD, Roads  and  Calcs  Area, Road Density, Population 
Density, LDI, and NPDES locations,  etc. 

• Stores Catchment Feature Class into  a File GeoDatabase 

• Merge Lake Catchments into Statewide Feature Class. 

• Relate LDI Feature Class to NHD Lake (Water body) Layer 

Lake Catchment Disturbance Index 


